Background: Family history is a risk factor for colon cancer, and guidelines recommend initiating screening at age 40 years in individuals with affected relatives. Racial differences in colon cancer mortality could be related to variations in screening of increased-risk individuals.
F
AMILY HISTORY IS AN IMPORtant risk factor for colorectal cancer (CRC), and risk increasesastheburdenofdisease within a family increases. 1 For individuals with a first-degree relative (FDR) diagnosed as having colon cancer before age 60years,orwhohavemultipleFDRsaffected, the cumulative risk of CRC is sufficiently increasedtowarrantaggressivescreening. 2 Subsequently, most clinical guidelines have recommended initiating CRC screening at age 40 years, as opposed to age 50 years, which is the recommended age to begin screening in average-risk individuals. 3, 4 In addition, for increased-risk patients without a hereditary CRC syndrome, colonoscopy, performed every5years,isthescreeningmodalityofchoice.
Despite effective interventions for CRC prevention, colon cancer is associated with significantdifferencesinmortalityamongethnic groups. 5, 6 For example, African Americans have a higher incidence of and mortalityassociatedwithCRCwhencomparedwith whites. It is possible that factors associated with the delivery of cancer prevention servicesmaycontributetothesedifferences.SeveralstudieshaveevaluateddifferencesinCRC screening rates between average-risk African Americans and whites. Although some studies have identified significant differences, many have found similar screening rates after adjusting for socioeconomic factors. [7] [8] [9] [10] [11] Nevertheless, it remains unclear whether CRCscreeningdifferencesmightexistamong individuals at increased risk for colon cancer, such as those with a family history of the disease.
Because a family history of CRC is associated with increased risk, even small screening inequities in individuals with affected relatives could translate into large differences in cancer outcomes. 6 The purpose of this study was to examine the use of colonoscopy procedures in increasedrisk individuals, and to determine whether differences exist based on race.
METHODS

STUDY POPULATION
The Southern Community Cohort Study (SCCS) is an ongoing prospective observational study investigating cancer incidence and mortality disparities across racial and urban/ rural groups in a population of participants enrolled at community health centers and through general-population sampling (via the mail) in a 12-state region throughout the southeast. 12 Included within this crosssectional analysis are participants enrolled from 48 community health centers from March 2002 through September 2006. Potential study subjects were approached by a trained interviewer and were informed of the study. Participants were eligible if they were aged 40 to 79 years, English speaking, and had not undergone treatment for any cancer (except nonmelanoma skin cancer) during the preceding 12 months. The SCCS has been approved by the Vanderbilt University Medical Center and Meharry Medical College institutional review boards.
Of 51 454 SCCS participants, we excluded 2546 individuals who were self-identified as a race other than African American or white. These participants were excluded due to a lack of power to perform the study in other racial groups. We also excluded 469 participants whose sigmoidoscopy and colonoscopy use could not be determined and 6609 participants who could not be classified with certainty according to family history of colon cancer, leaving us with 41 830 participants. Baseline data were collected for demographic characteristics, family cancer history, tobacco and alcohol use, prior medical history, physical activity level, and use of prescription medications.
FAMILY HISTORY AND ENDOSCOPY ASSESSMENT
Family history information was collected for FDRs exclusively. Individuals reporting an FDR with colon cancer were asked (1) the number of affected relatives and (2) if the diagnosis occurred before the affected relative's 50th birthday. Because of possible etiological differences between colon and rectal cancers, we only included individuals reporting a family history of colon cancer. Participantswerethendividedinto3groupsbasedontheirself-reported family history. These groups were based on risk categories proposed by the American Gastroenterology Association (AGA) 4 which included (1) multiple affected FDRs or an FDR diagnosed before age 60 years; (2) a single FDR diagnosed at age 60 years or later; and (3) no family history. Because the SCCS only recorded age at cancer diagnosis as a dichotomous variable (Ͻ50 years vs Ն50 years), we modified these criteria to use age 50 years as our indicator of increased familial risk rather than the AGA-specified age of 60 years.
Participants were asked questions about their past use of sigmoidoscopy and colonoscopy procedures. A sigmoidoscopy was described as "[a] short tube inserted into the rectum while you are awake and un-sedated to look for colon or rectal cancer" and a colonoscopy was described as "[a] long tube inserted into the rectum after you are sedated or put to sleep to look for colon or rectal cancer." We compared the proportion of individuals reporting a colonoscopy procedure within the past 5 years among different family history categories. For our primary analysis, we used the most conservative screening recommendation, with colonoscopy procedures beginning at age 40 years and repeated every 5 years. We repeated our analysis using the less stringent recommendations suggested for individuals with a single FDR affected at age 60 years or later and compared the proportion of participants who reported either a colonoscopy within the past 10 years or a flexible sigmoidoscopy within the prior 5 years. 4 The baseline survey did not inquire about the use of fecal occult blood testing and barium enema.
STATISTICAL ANALYSIS
For descriptive univariate analyses, continuous variables were compared using analysis of variance. Categorical data were analyzed using the 2 test. To determine the effect of race on colonoscopy procedure rates, we constructed logistic regression models adjusted for age (continuous), sex (male vs female), educational status (high school or less vs beyond high school), insurance status (any private, only public/other, or none), annual income level (Ͻ$15 000 vs Ն$15 000), total number of FDRs reported (continuous), and time (in months) since last visit to a physician or other health care professional. The models were then stratified based on family history. We constructed logistic regression models to determine the association of race with self-reported personal history of colon or rectal polyps stratified by family history. In this model, we adjusted for age, sex, educational status, total number of FDRs, body mass index (calculated as weight in kilograms divided by height in meters squared) (continuous), current tobacco use (yes vs no), alcohol use (Ն2 drinks per day vs Ͻ2 drinks per day), physical activity level (defined as the estimated total metabolic equivalent in task hours per day from work) and sports activities (continuous), daily calcium supplement use (yes vs no), daily folate supplement use (yes vs no), regular use of aspirin (yes vs no), and time since last visit to a physician or other health care professional. Because of the possibility of intra-health center correlations regarding colon cancer screening practices, we constructed generalized estimating equations to adjust for any clustering by community health center. All analyses had a 2-sided ␣ level of .05. All analyses were conducted using SAS statistical software, version 9.1 (SAS Institute Inc, Cary, North Carolina).
RESULTS
BASELINE CHARACTERISTICS
Baseline characteristics are presented in Table 1 . African American participants were younger than white par- 
MULTIPLE FDRs OR SINGLE RELATIVE DIAGNOSED BEFORE AGE 50 YEARS
Among participants aged 40 to 49 years, 21.0% of African Americans reported undergoing a colonoscopy within the past 5 years compared with 34.0% of whites (P=.009) ( Table 2 ). In this same age group, 11.2% of African Americans reported undergoing a flexible sigmoidoscopy within the past 5 years compared with 9.4% of whites (P=.60). African Americans had an adjusted odds ratio of 0.52 (0.32-0.84) when compared with whites for reporting having undergone a colonoscopy within the past 5 years ( Table 3) . Among participants 50 years or older, African Americans with a strong family history of colon cancer were less likely to report having undergone colonoscopy screening within the past 5 years compared with whites with similar family histories (34.0% vs 49.7%, P=.002). There was no difference in reported rates of flexible sigmoidoscopy procedures between these 2 groups (16.9% vs 17.2%, P=.93). African Americans 50 years or older had an adjusted odds ratio of 0.50 when compared with whites for reporting having undergone a colonoscopy within the past 5 years (Table 3) .
SINGLE FDR DIAGNOSED AT 50 YEARS OR OLDER
Among participants aged 40 to 49 years, 13.5% of African Americans reported having undergone a colonoscopy in the past 5 years compared with 24.6% of white respondents (P=.007). There was no difference in the reported rate of flexible sigmoidoscopy procedures between African Americans and whites (9.0% vs 8.4%, P =.82). African Americans had an adjusted odds ratio of 0.41 for having completed a colonoscopy procedure in the past 5 years when compared with whites (Table 3) .
Among participants 50 years or older, 32.5% of African Americans vs 40.5% of whites reported having a colonoscopy in the past 5 years (P=.01). Rates of flexible sigmoidoscopy were similar between African Americans and whites in both age groups (15.7% vs 15.2%, P =.85).
PERSONAL HISTORY OF COLON OR RECTAL POLYPS
We investigated the relationship between family history of colon cancer and colorectal polyp diagnoses in all participants who reported having a prior colonoscopy or flexible sigmoidoscopy. African Americans with multiple affected FDRs or a single FDR diagnosed as having colon cancer before age 50 years were less likely to report a personal diagnosis of colorectal polyps when compared with white respondents with similar family histories (19.7% vs 46.9%, PϽ.001). After multivariate adjustment, African Americans with strong family histories of colon cancer had an odds ratio of 0.29 for reporting a personal diagnosis of colorectal polyps when compared with whites ( Table 4) . In participants reporting a single affected relative diagnosed at 50 years or older, African Americans were also less likely to report a personal diagnosis of colorectal polyps when compared with whites (21.3% vs 40.4%, PϽ.001). African Americans had an adjusted odds ratio of 0.40 of reporting a personal diagnosis of colorectal polyps when compared with whites (Table 4) .
REPORTED REASONS FOR NOT UNDERGOING COLONOSCOPY OR SIGMOIDOSCOPY
We compared reported reasons for not undergoing colonoscopy screening for African Americans and whites ( Table 5 ). In subjects with any family history of colon cancer, African Americans were more likely to report that the procedure had not been recommended by their physician or other health care provider when compared with whites. African Americans with a family history of colon cancer were less likely to report procedure cost and embarrassment as reasons for not undergoing screening.
COMMENT
In this large cross-sectional analysis we found marked underuse of colonoscopy procedures in individuals with strong family histories of colon cancer. African Americans with multiple affected FDRs were half as likely to have undergone recommended screening procedures when compared with whites, even after adjusting for education, annual income, and insurance status. For both African Americans and whites with family histories of colon cancer, the most common reason given for not having had a colonoscopy or flexible sigmoidoscopy was the lack of a recommendation from their health care provider, and this reason was more commonly reported by African Americans. Recommendations regarding CRC screening practices in individuals with family histories have been quite consistent. The AGA, American College of Gastroenterology (ACG), 4 American Cancer Society, 3, 13 American Society of Colon and Rectal Surgeons, 14 American Society of Clinical Oncology, 15 and National Comprehensive Cancer Network 16 advise colonoscopy screening beginning at age 40 years or 10 years before the earliest cancer in the family with follow-up screenings every 5 years. The US Preventive Services Task Force has not been as specific and describes the early initiation of CRC screening in patients with an FDR diagnosed before age 60 years as a "reasonable" strategy. 17 Notably, although family history has been a consistent factor influencing CRC screening decisions, recently the ACG has proposed modifying the age at which to begin screening in African Americans from 50 years to 45 years. 18 These recommendations stem from consistent findings indicating that African Americans tend to be diagnosed at earlier ages than whites. 6, 19 Although, crudely, we found African Americans reported earlier ages for colon cancer diagnoses when compared with whites (P=.04), after adjusting for age at the time of the interview, we found no significant difference by race (P = .78).
Few prior studies have examined CRC screening rates in individuals with family histories of the disease. Fletcher et al surveyed 1870 patients aged 35 to 55 years and found that only 45% of individuals younger than 50 years with a family history of CRC had been screened. 20 Factors contributing to the discrepancies in screening rates between this study and ours are likely secondary to patient demographics. In the study by Fletcher et al, more than 80% of the sample reported an annual household income of $50 000 or greater and 77% had a college degree. In the SCCS, only 4% of respondents reported an income at this level with only 9% having completed college.
We did find that African Americans were more likely to report that their physician or other health care provider had not recommended the procedures when compared with whites. However, it is unlikely that this difference completely explains the variation in the rate of colonoscopy procedures. There are likely patientspecific factors that affect how family history information is integrated into patient care. A prior study reported that African Americans with a family history of CRC were less likely to perceive themselves at increased risk for cancer when compared with whites with positive family histories (36.5% vs 82.5%, P = .004). 21 Bastani et al similarly found that African Americans with a family history of CRC tended to be less likely to perceive themselves as at increased risk when compared with whites. 22 Having a family history of CRC is a risk factor for adenomatous polyps. 23, 24 Our study demonstrated a similar finding, with higher rates of colorectal polyps in individuals with family histories of colon cancer. In our study, polyps were identified by self-report. Thus, one potential explanation for our finding of fewer personal diagnoses of colon polyps in African Americans may be related to reporting bias. However, a study that examined Medicare claims data for approximately 1.8 million colonoscopy procedures similarly noted a lower rate of polyp detection in African Americans vs whites. 25 If African Americans are less likely to have polyps detected on colonoscopy compared with whites, this may be related to 2 possible mechanisms. Biologically, African Americans could have fewer polyps overall yet a greater proportion of polyps that proceed to malignancy. This mechanism could reconcile a lower polyp rate with an increased cancer incidence. Another mechanism may be related to racial differences in colonoscopy miss rates. A recent systematic review reported that colonoscopy miss rates increase with decreasing polyp size, 26 and other studies have suggested that right-sided lesions may also be more likely to be missed on colonoscopy examination. 27, 28 When compared with a referent standard of virtual colonoscopy, optical colonoscopy predominately missed sessile, as opposed to pedunculated, adenomas. 29 These findings are relevant because rightsided lesions are more common in African Americans as opposed to whites. 30 , 31 Ozick et al found in a retrospective review of 179 polypectomies in African Americans that right-sided lesions were also less likely to be pedunculated and were smaller than left-sided lesions. 32 Although the right-sided lesions were smaller, they were just as likely to have villous features as left-sided lesions. Thus, it is plausible that race-specific adenoma characteristics may increase the likelihood of missing an adenoma at colonoscopy; however, this hypothesis would have to be rigorously evaluated.
The study has several limitations worth noting. First, family history was self-reported. Nevertheless, studies have suggested that self-reported family history of colon cancer is moderately accurate for FDRs. 33 The SCCS assessed information on FDRs with colon cancer and thus some subjects with multiple second-degree relatives diagnosed as having colon cancer or an FDR with adenomatous polyps may have been classified as having no family history rather than being at elevated risk, but we chose to focus our analysis on occurrences of cancer in FDRs. Because age at cancer diagnosis was dichotomized at 50 years rather than 60 years, our categorizations do not completely match the recommendation put forth by the AGA. This may have the consequence of misclassifying an individual with a single FDR who was diagnosed at age 55 years into the less intensive screening strategy group. In addition, there are several limitations related to the colon cancer screening variables. For one, procedures were all self-reported, and prior studies have suggested that patient self-report may overestimate screening rates. 34, 35 Second, the SCCS did not collect information regarding fecal occult blood testing and barium enema as colon cancer screening modalities. Although these screening procedures may have a role in individuals with a single affected relative diagnosed at or after age 60 years, most organizations recommend colonoscopy screening as the modality of choice for individuals with multiple affected relatives or relatives affected at an early age. Finally, it is not well known how accurately individuals can self-report a diagnosis of adenomas. Reporting bias may have been an important factor in the different rates of personal histories of colorectal polyps; however these results remained significant even after adjusting for education level.
In conclusion, in this disadvantaged population, colonoscopy procedures in individuals with family histories of colon cancer are underused. African Americans with a family history are significantly less likely to have undergone colonoscopy, and are less likely to report a personal history of colorectal polyps, than whites with similar family histories. African Americans with family histories of colon cancer who had not undergone endoscopy procedures were more likely to report a lack of health care provider recommendations as a reason for not undergoing screening. Physicians and other health care providers need to elicit family history information for all patients and ensure that African Americans with affected relatives appropriately receive colon cancer screening. 
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